Study design This article presents a case of Paget's disease of the cervical spine.
Introduction
Paget's disease is a chronic metabolic bone disease, characterised by an imbalance in modelling and remodelling due to an increase in both osteoblastic and osteoclastic activity. The aetiology of Paget's disease remains controversial. The overall prevalence is approximately 3.5% in patients above 45 years of age and up to 10% in nonagenarians [1] .
Paget's disease exists in two distinct forms polyostotic and monostotic. The spine is the second most commonly affected site after the pelvis [11] . Monostotic involvement of the cervical spine has been reported only rarely [1, 3, 4, 9, 12] with even fewer reports of involvement of the axis [1, 3, 4] . Because of its rarity in the cervical spine and its radiologic appearance it may be confused with metastatic disease.
Case report
We report a case of isolated Paget's disease of the cervical spine in a 51-year-old male Caucasian patient presenting with neck pain following a road traffic accident. The car the passenger was travelling in was struck from behind resulting in a flexion injury to the spine. On initial examination the patient complained of midline posterior neck pain with pain on rotation. He had no associated limb neurology.
Routine cervical spine radiographs revealed enlarged sclerotic bodies of C2-C5 with normal alignment (Fig.1a-c) .
CT revealed a fracture of the lateral mass of C2 with extensive sclerotic changes in the bodies of C2-C5 with periosteal apposition, endosteal resorption ''pumice stone'' type focal periosteal apposition consistent with Paget's disease. There was no secondary spinal stenosis with adequate space available for the cord (Fig. 2) .
MRI examination of the cervical spine revealed loss of the normal cervical lordosis with pathologic replacement of the marrow in the bodies of C2-C5 vertebrae. It showed abnormal signal in the marrow in the posterior elements of C2-C5 compatible with marrow infiltration (Fig. 3) .
Differential diagnosis included Paget's disease and a malignant process.
Laboratory investigations performed including serum alkaline phosphatase (TAP), bone-specific alkaline phosphatase (BAP) and urinary hydroxyproline excretion (HYPRO) were all elevated again consistent with a diagnosis of Paget's disease.
Initial treatment involved immobilisation of the cervical spine in a Minerva jacket. An isotope bone scan revealed isolated uptake of radiopharmaceutical in the cervical spine (Fig. 4) .
The patient was commenced on biosphosphonate therapy, Ibandronate 150 mg once weekly.
Following 12 weeks of immobilisation his orthosis was removed and rehabilitation commenced.
At 12-month follow-up he is asymptomatic with no radiological change (Fig. 5) . 
Discussion
Paget's original description of a patient with osteitis deformans in 1876 depicts a patient with cervical kyphosis, suggesting involvement of the cervical spine. The first report of Paget's disease of the upper cervical spine was that of Wycis in 1944 [13] .
There have been few reports of isolated involvement of the cervical spine since [1, 3, 4, 9, 12] .
Involvement of the lumbar spine is far more common in both polystotic and monostotic forms with L4&5 the commonest (58%). [6] The thoracic spine is involved in up to 45% of cases with cervical involvement in only 14% of polystotic cases [11] .
Clinical presentations of spinal Paget's include pain, spinal stenosis and neurologic dysfunction.
Pagetic pain is characteristically a deep, dull ache or pain that is unrelated to activity and not relieved by rest, non-steroidal anti-inflammatory medications, as differentiated from mechanical pain, which improves with rest and is aggravated by activity or arthritic pain which is characterised as aching and stiffness that is relieved by walking and anti-inflammatory medications [2] .
Spinal stenosis can present as back pain in isolation or in combination with neurological dysfunction or radiculopathy. Stenosis is secondary to endosteal apposition and involvement of the posterior neural arch and facet joint hypertrophy. It can broadly be classified as central or lateral depending on the aforementioned posterior element involvement. There is a strong correlation between symptoms and severity of stenosis as seen on CT scan [2] .
Neurological dysfunction can de due to spinal stenosis, seen more frequently in the thoracic spine than the cervical spine [10] . Lumbar stenosis is least commonly encountered. Neurogenic pain secondary to spinal stenosis may respond well to medical treatment with calcitonin or bisphosphonates [10] . Surgical decompression is rarely the first line treatment in uncomplicated stenosis.
Neurological dysfunction may also be vascular in origin ''the arterial Steal phenomenon'' due to relative hypoperfusion of the cord secondary to preferential blood flow of the pagetic bone [7, 8] . This is a noncompressive spinal cord dysfunction and responds well to medical modalities as previously described.
Because Paget's disease has three main pathognomonic phases, lytic, blastic and sclerotic, its radiological appearance has a very broad differential diagnosis. All three phases may be seen in the same patient at the same time thus further complicating the radiological interpretation.
Differential diagnosis of spinal Paget's disease includes metastatic disease, metabolic bone disease, primary tumour, haemopoietic malignancy and infection.
Plain radiographs, CT and MRI are all useful diagnostic tools in establishing a diagnosis. The specific abnormalities seen on MRI in relation to spinal metabolic bone disease, metastasis and infection are dependent on the particular imaging parameters. T1, T2 and STIR sequencing with or without the administration of gadolinium create unique radiological features allowing the differential diagnosis to be made. MRI is the imaging modality of choice to rule out metastasis from the differential diagnosis. Bone involvement, soft-tissue extension and the nature/extent of neural element compression can be assessed in the same study. A sensitivity of 93% and a specivity of 97% have been reported for the assessment of metastatic disease of the spine [5] .
Paget's disease is fundamentally a bone disorder, where the bone marrow may or may not be involved. MR findings need the comparison of plain radiographs and CT images, because they also demonstrate specific and pathognomonic bony changes of Paget's disease. 
Conclusion
Paget's disease of the cervical spine presents with an atypical clinical and radiographic picture. Paget's disease should be included in the differential diagnosis of any sclerotic lesion of the spine. Although rare, the disease may present a diagnostic dilemma.
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